Massage therapy is utilized in hospitals for patients experiencing pain, anxiety, sleeplessness, among other symptoms. Postsurgical pain is one of the most common reasons massage therapy is ordered. We present a case of a 45-year-old woman who underwent ventral hernia repair. Postoperative day 2, she began to experience multiple symptoms, including double-vision, left-sided facial numbness, tremors, pain, and weakness in her left fingers, arm, and leg. A static magnetic resonance image of the brain and cervical spine were obtained, which revealed disc protrusions at C3/C4, C5/C6, C6/C7, and mild deformity of the spinal cord. The patient's pain was difficult to control and she was unable to be weaned from intravenous pain medication. Massage therapy was ordered on postoperative days 6 and 7. During both massage sessions, as upper neck muscle tension was reduced, the therapist and patient observed several audible "pops" of the cervical spine with immediate relief of symptoms. In this particular case, massage therapy, though requested to address pain, had a secondary benefit in relieving her diplopia, left-sided facial numbness, tremors, and weakness. Although the mechanism of action is not clear, this case highlights the significant secondary beneficial effects that often occur with massage therapy.
Introduction
Patients undergoing surgery are often faced with a number of challenges in the postoperative setting, including pain, nausea, and anxiety. 1, 2 Pain is a particularly common occurrence in the postoperative treatment [1] [2] [3] and is one of the most common reasons massage therapy is requested in the postoperative setting. In addition to pain, surgical patients can experience a number of secondary symptoms, often times caused or contributed to by prolonged positioning during surgery. Previous studies 4, 5 have identified uncommon, but challenging symptoms, such as diplopia, vertigo, weakness, and parasthesias 4, 5 that may occur post procedure due to positioning of the cervical spine. 4 Secondary symptoms can be a manifestation of anxiety; 6 regardless of cause, they can be difficult to treat. In the present case, we suggest that massage therapy, using Swedish massage, while primarily directed at treating pain, may have provided secondary, but significant improvement of diplopia, paresthesia, pain, and weakness.
Presenting Concerns
The patient was a 45-year-old woman admitted to the hospital for an elective, ventral hernia repair in 2018. The operative course was described as uncomplicated. Following surgery, the patient was admitted to Trauma-Critical Care-General Surgery service for continued postoperative care. Unfortunately, by postoperative day 2, her stay was complicated by the development 1 Integrative Medicine and Health, Mayo Clinic, Rochester, Minnesota of intractable pain in left forearm and third, fourth, fifth fingers, diplopia, and vertigo, paresthesia involving her face and left upper extremity, and weakness in her left leg. Brain and cervical spine magnetic resonance imaging (MRIs) were obtained with and without contrast to further evaluate her symptoms. The findings noted mild straightening and loss of cervical lordosis and mild multilevel disc desiccation. It was also noted mild deformity of the cord by disc protrusion at C6/C7, left of the midline and mild to moderate compromise of the exiting nerve roots on the right side of C5/C6 and C3/C4. Both Neurology and Ophthalmology services were consulted. The neurology evaluation did not demonstrate any objective findings to explain her symptoms. The ophthalmology evaluation took place after massage therapy, which confirmed her diplopia had resolved.
Clinical Findings
On postoperative day 6, massage therapy was ordered to help mitigate the patient's pain. When seen by the massage therapist, the patient had stable vital signs and appeared alert; however, she was wearing an eye patch, which according to the Eye Institute 7 covering one eye can tend to help with diplopia. The patient reported pain 8/10 and had been receiving multiple forms of pain control including, fentanyl, acetaminophen, gabapentin, baclofen, diazepam, hydromorphone, and bupivacaine thoracic epidural, without significant benefit. The patient was still experiencing intermittent diplopia, leftsided paresthesia and weakness, and ringing and "pressure" in both ears.
Therapeutic Focus and Assessment

First Massage Therapy Session
On the sixth postoperative day, at 14:00, an inpatient massage therapist arrived and assessed the patient. The patient reported pain in the left side of her neck, occiput, and shoulder, with tingling and "jumping" of left shoulder, numbness in face, hands, and left leg, ear pressure, and diplopia.
Patient received a 25-minute massage, while seated in her hospital chair. Swedish massage techniques, effleurage, petrissage, and friction, were provided with focus to the left upper, middle back, neck, occiput, and shoulder. Upon palpation, moderate tension was noted on the left suboccipitals, cervical and thoracic paraspinal, levator, scalene, and upper, middle, and lower trapezius. Throughout the massage, there were several audible "pops" attributed to adjustments of the cervical spine. The patient's head would abruptly shift as the spine adjusted. At this time, the therapist would stop the massage and have the patient rotate her neck and report how she was feeling. Following these "pops," the patient immediately reported relief of ear and eye pressure and blurriness and reduced facial and arm paresthesia. Post massage therapy, the patient noted that she was not experiencing headaches, diplopia, and left-sided numbness. At 16:30, she was evaluated by a physician who documented the patient reported her symptoms had improved; and her only complaint was right-sided neck tightness.
Second Massage Therapy Session
On the seventh postoperative day, at 11:00, the same massage therapist returned. The patient requested massage to her right neck and shoulder, to address muscle tension. Upon palpation, moderate tension was noted of the right levator, scalene, and bilateral cervical and thoracic paraspinal. Swedish massage techniques provided immediate tension release, particularly of the suboccipitals, scalene, levator, thoracic, and cervical paraspinal and trapezius. Throughout the massage, the patient reported a "popping" sound in her right ear and of relief of pain.
Follow-up and Outcomes
The patient received 2 massage therapy sessions, see Figure 1 . Following the first treatment, the patient reported complete alleviation of her diplopia and a marked reduction in pain on the left neck pain, occiput, and shoulder. She also reported an immediate reduction of facial and arm numbness and reduced ear and eye pressure. However, the patient still was experiencing right-sided muscle tightness and slight blurred vision. The following day, during the second session, the patient reported relaxed muscles and relief from the blurred vision.
Following massage therapy, the patient's narcotic requirements were reduced; she was successfully weaned off the fentanyl patient-controlled analgesia and discontinued the diazepam. She was discharged on postoperative day 8. She had no further recurrence of her diplopia, paresthesia, and weakness, and this was noted to still be true at her outpatient follow-up 1 week later and during an additional follow-up on January 3, 2019. She was readmitted to the hospital approximately 3 weeks later for postoperative wound infection and requested massage therapy. She reported to the therapist that her previous symptoms had not returned.
Discussion
The present case describes the clinical course of a patient who underwent elective, surgical repair of ventral hernia, and then developed several postoperative complications, including diplopia, paresthesia, pain, and weakness. MRI findings demonstrated mild findings of disc protrusion and mild, contralateral compromise of C3/C4 and C5/C6. However, observation of mild straightening, loss of cervical lordosis, and mild multilevel disc desiccation was present. Further assessment with Neurology resulted in no objective findings to explain her symptoms. As noted, published reports have highlighted the effects of dynamic, direct mechanical compression of the upper cervical spinal cord, causing symptoms of brainstem compromise in the absence of significant radiographic evidence of osseous instability. In addition, previous reports indicate that dynamic cervical MRI can show a number of findings in comparison to static cervical MRI. 8 It is unclear whether a dynamic cervical MRI imaging may have noted the dynamic changes related to spinal misalignment and contributions of osseous or muscular structures.
Although massage therapy was ordered to help mitigate pain, on postoperative days 6 and 7, the techniques provided on her neck and shoulders resulted in acute and significant improvement of her symptoms, with no recurrence. Patient was subsequently discharged from the hospital on the following day. Limitations of this report include the fact that massage therapy was not ordered for the patient until days 6 and 7 of the patient's stay. Another limitation is the Ophthalmology examination took place after massage when the diplopia was already resolved so we were unable to use their expertise in this case. Future studies should include a massage therapy consult with the patient earlier on during hospital stay and radiology involvement pre and post massage therapy including dynamic cervical MRI imaging.
In a review of the literature, there was a case study examining 4 different cases of massage therapy and its effects on osteoarthritis, scoliosis, spinal stenosis, and degenerative disc disease. 9 While successful at improving pain, this was noted more in the lower back and not in the cervical vertebrae, as seen in this case study. In addition, this case is unique in the fact that a previous study on the cervical vertebrae 10 only focused on range of motion and coupled it with chiropractic work. Although the etiology of the diplopia, paresthesia, and weakness were unclear from Neurology's point of view, the symptoms may have been connected to the cervical vertebra being out of alignment leading to symptoms as described with subsequent resolution following massage therapy dedicated to the neck and shoulders. This case report suggests that further investigation is needed when other patients present with similar scenarios, consider dynamic brainstem compression as an etiology of symptoms from spinal misalignment, consider modification of imaging techniques when dynamic changes may be suspected with no objective findings, and continue to investigate the benefits of nonpharmacologic therapy for pain management and patient care. 
Patient Perspective
Jennifer was able to relieve my numbness in my face and shooting pain and numbness in my arm and fingers. She was able to relieve my blurry and double vision. This was all after my first session. My second session I had the pressure from behind both eyes go away and dizziness go away. After the second session, the ringing in my ears went away and was able to watch TV and walk without any issues. Thanks to the massage my dizziness and nausea went away and today is day 3 after starting massage and no return. Thank you very much for your service and quick response and helping me with my recovery.
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